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SEASONAL APPEARANCE AND SIZE OF EGG RAFTS OF CULEX
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ABSTRACT. The seasonal chronology of eggs of Cul.ex hnlifaxii, Cx. fuscanus and their cohabitant
Cx. quinquefosciatus were observed from March 1984 to early May 1985 in Okinawa prefecture, Japan.
In Okinawajima, egg rafts of Cx. halifaxii and. Cx. quin4uefasciatus were found throughout the year. The
greatest peak in eggs of Cr. halifaxii were observed in early June. The egg rafts of Cx. ftucanus were first
collected on June 15, with the greatest peak of oviposition in early November. The egg raft of Cx.
fuscantn was larger and both the maximum and mean numbers of eggs per raft were approximately two
times greater than those of Cx. halifaxii.
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INTRODUCTION
It is well known that the larvae of the
subgenus Lutzia of the genus Culex are preda-
cious on Iarvae of other mosquitoes and in na-
ture the females seldom feed on man. Lutzia is
represented in Japan by three species, Culex
halifaxii Theobald, Cx. fuscantn Wiedemann
and Cx. shinonagai Tanaka, Mizusawa and
Saugstad (Tanaka et al. 1979). Culcx halifaxiiis
very common and widely distributed in Japan
(except Hokkaido) and Southeast Asia. Culex
fuscanus is a tropical Asian species and the
Ryukyu Archipelago is its northernmost limit.
The third species, Cx. shinonagai, is an endemic
species on Ogasawara Island (Tanaka et al.
1979). Culex halifaxii is very similar to Cx. fus-
canus ecologically and morphologically, and can
be distinguished only in the adult stage; differ-
ences occur in abdominal ornamentation and
male genitalia (Bram 1967, Toma and Miyagi
1986).
The Lutzia mosquitoes may play a beneficial
role in reducing populations of economically
important species, such as Cx. quinquefasciatus
(Say), as they utilize the same type of habitat.
However nothing is known of the bionomics and
interrelationships between Cx. halifaxii and Cr.
fuscanus in the Archipelago. In this paper, we
will report on the bionomics, especially differ-
ences in the seasonal appearance and the num-
ber of the eggs per raft between Cx. halifaxii and
Cx. fwcanus on Okinawajima.
MATERIALS AND METHODS
From March 1984 to early May 1985, obser-
vations were made to determine the seasonal
abundance of the predacious species, Cx. hali-
l This work was supported by Grant-in-Aid for Sci-
entific Research 1984 (B, no. 59921037) from the
Ministry of Education, Japan.
faxii and Cx. fuscanus, and their principal prey,
Cx. quin4uefasciatus, at Ozato village in the
south of Okinawajima.
Six artificial containers, 25 cm diam, and 3000
ml capacity, were placed along the wall of a
building to serve as ovitraps. To provide a suit-
able medium for oviposition, straw or hay was
put into the containers with water, and the
medium in the containers was occasionally
changed. AII egg rafts in the six ovitraps were
collected and counted every two days. The color
and form of the Lutzia raft is characteristic
(Berlin and Pandian 1973), typically deep-black
and rhombic or rectangular and is readily distin-
guishable from that of Cx. quinquefasciatus
which is brownish and typically long and boat-
shaped. The number of eggs in the Lutzia mfts
were counted. As it was not possible to distin-
guish between Cx. fuscanus and Cr. halifaxii egg
rafts, the larvae were reared under outdoor con-
ditions, and after emergence, identified by the
abdominal ornamentation of the adult (Toma
and Miyagi 1986). The number of eggs and rafbs
of. Cx. halifaxii and Cx. fuscanus were recorded
twice monthly. The total number of eggs for Cx.
quinquefosciatus was estimated by determining
the mean number of eggs per raft from 98 rafts
randomly selected from the 3,120 egg rafts col-
lected.
RESULTS AND DISCUSSION
The oviposition pattern for Cx. halifaxii, Cx.
fuscarun and Cx. quinquefascialus from March
1984 to early May 1985 and the twice monthly
accumulated rainfall and mean temperature in
Ozato village are shown in Fig. 1.
Egg rafts of Cx. quinquefasciotus were found
throughout the year and the total number of
rafts and eggs were 3,120 and approximately
443,040, respectively. The number of eggs in-
creased gradually from April with the first and
greatest peak of the year, with 70,858 eggs in
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Fig. 1. Seasonal appearance of eggs of Culex hnlifaxii, Cx. fuscanus and Cr. quin4ucfasciatus in Ozato Village,
Okinawajima.
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499 rafts, in late May. Thereafter, numbers
sharply decreased from June to August and in-
creased again in September. The second peak
occurred from early October to early November.
Probably because of a typhoon with its strong
winds and heavy rains, numbers decreased
briefly in Iate October. Numbers sharply de-
clined in December, and were lowest in the
coldest month, January in 1985. The seasonal
oviposition pattern of this species showed two
peaks and was similar to the results obtained by
Toma et al. (1978).
The egg rafts of Cx. halifaxii were also found
throughout the year and the total number of
rafbs and eggs were 649 and 31,503, respectively.
The greatest peak of oviposition was observed
in early June, following that of Cx. quinquefas-
ciatus. Subsequently numbers decreased gradu-
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ally until early August. Small peaks occurred in
late September and early December.
The total number of raft,s and eggs of C*.
fuscanus collected were 428 and 40,396, respec-
tively. Egg rafts were not found in the ovitraps
from March to May 1984. Two rafts with 422
eggs were first collected on June 15, 1984; after
that numbers increased from July to early No-
vember, but fluctuated widely. The greatest
number of eggs occurred in early November with
numbers sharply declining in December and
very small from January through February. No
rafts were collected during the period December
8, 1984-May 15, 1985 except for one raft with
L42 eggs on February 6, 1985. During March to
June 1984, the number of eggs of Cx. halifaxii
was clearly greater than that of Cx. fuscanus.
Subsequently the numbers decreased gradually
and the proportions were reversed in early July.
From July to November, Cx. fuscanus was more
abundant than Cr. halifaxii but in early Decem-
ber numbers declined sharply and numbers of
Cx. halifaxii were again greater than for Cr.
fuscanus. The great number of Cx. quinquefas-
ciatus may be preyed upon mainly by Cx. hali-
faxii from April to June and by Cx. fuscanus
from September to November. A total of 1,077
egg rafts with 71,899 eggs of Lutzia species and
3,120 egg rafts with approximately 443,040 eggs
of Cx. quinquefasciatus was collected throughout
the year.
The number of eggs found in 519 rafts of Cr.
halifaxii varied from 7 to 262 with a mean of 36
per raft (Fig. 2). About 80% of the rafts exam-
ined contained from 7 to 70 eggs per raft. Of the
343 rafts examined of Cx. fuscanrzs, the number
of eggs varied from 7 to 4L2 with a mean of 80
per raft. Mean number of eggs per raft of those
species was significantly different by t-test (P <
0.01). Although the egg rafts of Cx. fuscanus arc
approximately twice as large as those of Cr.
halifaxii, the two species cannot be distinguished
clearly by the size of the raft. As shown in Fig.
3, the number of eggs per egg raft was quite
variable and a relationship between the size of
the raft and month was not evident.
According to Toma and Miyagi (1986), the
immatures are commonly found in a variety of
artificial containers and tree holes with many
kinds ofmosquitoes, such as: Cx. quinquefascia-
tus, Cx. pallidothorax Theobald, Cx. ryuhStensis
Bohart, Uranotaenia nouobscura ryukyuann
Tanaka, Mizusawa and Saugstad, Aedes aureo-
striatus okinuwanu.s Bohart, Ae. albopictus
(Skuse), Ae. flauopicttts downsi Bohart and In-
gram, Ae. riuersi Bohart and Ingram, Orthopo-
domyia anopheloides (Giles) and others in the
Archipelago. It was found that the oviposition
sites of the females of Lutzia species correspond
closely to those of Cr. quinqucfasciatus although
the species is capable oftolerating higher levels
of pollution (Ikeshoji 1966). These two preda-
cious species have different seasonal chronolo-
gies in the same niche as Cx. quinquefasciatus
which is preyed exclusively upon throughout the
year in Okinawajima. In Okinawajima, Cx. ftn-
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Fig' 2. Frequency distribution of the number of eggs per mft of Culex halifaxii and Cr. f4scaruts in Ozato
Village, Okinawajima.
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Fig. 3. Monthly mean number of eggs in rafts of Culex hnlifaxii (open bars) and Cr. fuscanus (solid bars) in
Ozato Village, Okinawajima. * Number of egg rafts collected.
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canus and Cx. halifaxii Iarvae are very common
and may play an important role in reducing
populations of Cx. quinquefasciatus under field
conditions.
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